Are radioligand antagonist/agonist binding ratios in rat pancreas predictive of functional efficacy of cholecystokinin receptor agonists and antagonists?
Radioligand binding assays have been previously used to predict the relative efficacy of novel ligands. In the present study we have investigated whether for the cholecystokinin CCK-A receptors in the rat pancreas, the ratio of binding affinities for compounds for antagonist and agonist radioligands are predictive of functional activity. A number of classical cholecystokinin agonists, such as CCK-8S, caerulein, CCK-8DS, pentagastrin and CCK-4 had antagonist/agonist binding ratios of 4-fold or greater. All compounds behaved as full agonists in the stimulation of phosphatidylinositol (PI) turnover and increase in amylase secretion in rat pancreas. In contrast, compounds such as the benzodiazepine derivatives devazepide and L-365,260 had binding ratios of less than one and lacked agonist activity in either functional assay. Interestingly, the dipeptide derivative CI-988, which has been described as a selective CCK-B antagonist, was found to have an antagonist/agonist binding ratio of 1.5 for the CCK-A receptors in rat pancreas which was sufficiently high for this compound to behave as a full agonist in the amylase assay, although CI-988 did not exhibit agonist activity in the PI assay. These results suggest that the effective receptor reserve in the amylase assay is greater than that required to stimulate PI turnover, and that the selective peptoid CCK-B antagonist CI-988 has weak agonist activity at CCK-A receptors.